The complex relationship between crime and economic change has had a long pedigree in criminological research. This paper considers the temporal stability of the Cantor and Land (1985) model of unemployment and crime using a decomposition model of Canadian provinces, 1981-2009. We include multiple economic measures for a more comprehensive representation of economic performance, allowing for the estimates of long-and short-run unemployment effects to vary over time. We undertake this analysis considering 12 crime types, finding strong support for the Cantor and Land (1985) model in both property and violent crimes. However, in a number of cases we find that there is significant variation of these relationships over time. This result implies that support for this model depends on the time period analyzed and that any policy derived from this model of unemployment and crime is time-period dependent.
Introduction
Understanding crime trends, including factors that drive fluctuations, is fundamental to the study of crime. Because crime trends are dynamic, gaining insight into mechanisms that contribute to variance in crime patterns is an important area of development for crime scholars. Accordingly, an array of factors has been invoked to explain changes in crime trends, including economic-based determinants. Investigations into the crime-economy relationship resulted in the emergence of a huge literature spanning a range of academic disciplines and drawing upon a variety of theories, most of which relate either to the motivational, opportunity or rational choice perspectives (Cook & Watson, 2014) .
Early in the theoretical literature, scholars generally agreed that the unemploymentcrime relationship was positive: an increase in unemployment leads to increases in crime (Cook & Watson, 2014) . However, a review of the empirical research portrays an inconsistency in previous research (Chiricos, 1987; Cook & Watson, 2014) . Limitations in earlier studies may have been attributed to the fact that researchers did not consider theoretically similar mechanisms within a common framework, further contributing to mixed findings. Cantor and Land (1985) recognized the constraints of having disjointed theoretical components and sought to remedy this limitation. In doing so they formulated a model of unemployment and crime that effectively integrated previously fragmented theoretical approaches. The result was a model that synthesized two distinct and counterbalancing structural effects of unemployment on crime: an increase in unemployment has a lagged positive effect on crime through increased motivation and a contemporaneous negative effect on crime because of increased guardianship and reduced opportunity. Currently, the bulk of crime-economy literature is either critical of, or premised on, the Cantor and Land (1985) model of unemployment and crime.
Some of this literature has focussed on the use of longitudinal data and its corresponding statistical techniques. Longitudinal data enable the researcher to disentangle the temporal ordering of variables, shedding light on the causal relationships to address questions of variation or change over time (Phillips & Greenberg, 2007) .
However, the statistical models within much of the current literature do not allow for the simultaneous identification of the long-and short-run effects stated in the Cantor and Land (1985) model. Additionally, the previous research testing this model has assumed timestable relationships for the unemployment rate.
To address this issue, the current analysis considers the methodological and empirical issues previously mentioned using data from the 10 Canadian provinces between 1981 and 2009. Moving beyond previous inquiries, the Cantor and Land (1985) model of unemployment and crime is extended through the use of the decomposition model with time-varying effects for the unemployment rate on multiple crime types. The aim in adopting a time-varying approach to specifying the Cantor and Land (1985) model is to investigate if the relationship between unemployment and crime is stable over time, and if that (in)stability depends on the crime type under analysis.
Previous research
inquiry on unemployment and crime: the first pertains to disagreements on the empirical methods, primarily the statistical models used to test the Cantor and Land (1985) model;
and second is a set of issues relating to the appropriateness of using unemployment as an isolated measure to test economic performance (Andresen, 2013a; Arvanites & DeFina, 2006) . Proper specification of the Cantor and Land (1985) model will assist in bridging inconsistencies in the results due to discrepancies in method selection. Likewise, because the empirical testing of a model is sensitive to both the variables chosen and the statistical method employed, in order to make conclusive statements on the model being tested and the theoretical relationships it represents, proper specification is crucial (Andresen, 2015) .
The issue of whether the opportunity effect dominates the motivation effect has been one of the most contentious within the literature. Hale and Sabbagh (1991) argue that Cantor and Land's (1985) results were likely invalid as the methodological approach adopted by these researchers had fundamental flaws (see Cantor and Land (1991) for a response). Accordingly, Hale and Sabbagh (1991) focused their analysis on determining opportunity and motivation effects using time series data from England and Wales. The results indicated the presence of a motivational effect that was positively associated with crime but did not find evidence for an opportunity effect. Field (1990) demonstrated the importance of incorporating other economic factors when evaluating the unemploymentcrime relationship as concentrating on unemployment alone may lead to model misspecification. For instance, Field (1990) found that for property crime, personal consumption better captures the economic-crime relationships than unemployment; Rosenfeld and Fornango (2007) found similar results in the context of consumer sentiment. Field (1990) concluded that in times when growth in personal consumption is on the decline, property offenses will decrease, consistent with the Cantor and Land (1985) model. Smith et al. (1992) conducted a time series analysis to determine relationships among race and gender specific rates of unemployment and corresponding rates of arrest.
Specifically, Smith et al. (1992) sought to determine whether the unemployment-crime relationship differed in directionality and/or intensity when distinguished in terms of age and race from findings for the general population. Overall, initial findings closely resembled those of Cantor and Land (1985) , and support was found for both the motivation and opportunity effect. With respect to age and race, an increase in unemployment had a positive motivational effect for property crimes among all groups, including older and majority status groups. In particular, those of Western European descent were more susceptible than African Americans to the motivational impact of fluctuations in the unemployment rate (Smith et al., 1992) . Britt (1997) extended the work of Smith et al. (1992) and re-evaluated the unemployment-crime relationship by testing for variations by age group and considering changes over time. By incorporating age structures into this analysis, Britt (1997) found that homicide, robbery, and burglary had positive relationships with unemployment rates for adults, but unemployment rates for youth were negatively related to homicide and aggravated assault. No support was found for an increasing motivational effect of unemployment over time. Greenberg (2001) raised concerns on the procedures employed by Cantor and Land (1985) , and successive studies that relied on the Cantor and Land approach. According to Greenberg (2001) , concerns with the unemployment and crime literature were plentiful, ranging from statistical misspecification to the operationalization of independent variables to units of analysis to statistical/econometric methods. Greenberg (2001) went as far to say that "many-perhaps most-sociological analyses of crime rate time series…suffer from serious methodological deficiencies" (Greenberg, 2001, p.323 ) (see Cantor and Land (2001) for a response). It is important to note that the purpose of the original Cantor and Land (1985) was to provide a functional model of the crime-economy relationship, not provide the "correct" functional form (Cantor & Land, 1991) .
Levitt (2001) expanded on the issues raised by Greenberg (2001) and gave special attention to the flaws of using nationally aggregated data to distinguish between two alternative behavioral explanations for a link between unemployment and crime. Levitt and Land (1985) posited the motivational (long-run) and opportunity (short-run) effects to be separate and distinguished structures, in testing the model it is critical to employ a statistical method that is capable of distinguishing the two mechanisms (Levitt, 2001) . Phillips and Land (2012) conducted what is probably the most comprehensive research on the relationship between unemployment and crime to date. In their empirical evaluation, they considered counties, states, and the United States as a whole. Essentially, Phillips and Land (2012) incorporated Levitt's (2001) recommendation that disaggregated data should be used when evaluating the relationship between crime and economic change of the state and national levels. Strong support was found for the Cantor and Land (1985) model, with the expected parameter sign estimated in 78 of 84 cases. In addition, Phillips and Land (2012) found that the effects of motivation were stronger for property crimes than violent crimes.
More recent are the empirical contributions of Andresen (2012, 2013a, 2015) . Andresen (2012) was the first to use a panel of census tracts to evaluate the Cantor and Land (1985) model, the smallest unit of analysis used to analyze the model thus far.
Andresen's (2012) approach was a departure from previous studies, in that his primary interest was not with the effects of motivation versus opportunity, per se, but rather his study centered on long run versus short run effects of economic changes on crime. In his analysis, Andresen (2012) found unemployment to be positively associated with various crime types in the long run and negatively associated with crime in the short run, consistent with the Cantor and Land (1985) model, using the decomposition model. Andresen (2013a Andresen ( , 2015 continued these efforts and addressed methodological and empirical issues of previous research. Supplementary to the work of Arvanites and DeFina (2006) , who emphasized the importance of considering different measures of the economy, Andresen (2013a, 2015) addressed measurement concerns related to the use of a single measure, unemployment, to represent the entire state of the economy and included four economic measures into his analysis (unemployment, GDP, GDP per capita, and low income). The end result was that all four economy related variables mattered for property and violent crime, but the signs and magnitudes of the estimated parameters were dependent on context (Andresen, 2013a (Andresen, , 2015 . A natural question to ask at this point is whether or not estimated parameters are dependent on time. relationships among them-something that would be difficult to achieve using only one of these two dimensions (Phillips & Greenberg, 2007) .
Data, methods, and theoretical expectations
The spatial dimension pertains to a set of cross-sectional units: these units could be countries, states, counties, firms, groups of people, or even individuals. In the current analysis our cross-sectional units are taken from the 10 Canadian provinces over a span of 33 years , producing 29 units of observation for each of the 10 provinces, totaling in 290 observations for each variable. The temporal dimension pertains to periodic observations of a set of variables characterizing these cross-sectional units over a particular time span. In the current context, panel data analysis is fitting as both the space and time dimensions of the data permit the evaluation of the Cantor and Land (1985) model in an empirical context that considers temporal change. Furthermore, because the data set covers a comprehensive period, stable and unstable markets conditions are represented within the data. More precisely, the nature of the data allows for the extent of variation in both crime and economic conditions to be studied over an extended period, allowing low-frequency or long-term variation in the measures to be identified within the current study (Gould, Weinberg & Mustard, 2002) .
In our analyses we consider both property and violent crime. To account for property crime, shoplifting, theft, burglary, theft of vehicle, and theft from vehicle are selected for analyses. All property crimes, with the exception of shoplifting are expected to demonstrate negative contemporaneous effects (opportunity) and positive lagged effects (motivational) with unemployment. Shoplifting presents a unique opportunity to isolate and test the motivational structure of the Cantor and Land (1985) model. Testing this crime type makes it possible to assess whether structural unemployment does in fact lead to an expected positive relationship with shoplifting, indicating a positive motivational effect and a negative or null contemporaneous opportunity effect. Violent crime considers sexual assault, homicide, assault, and robbery. All crimes are measured as the natural logarithm of the crime rate per 100,000 inhabitants. Taking the natural logarithm of a rate or raw count allows for comparisons to be made in terms of percent change in the crime rate and allows for ease of interpretation, elasticities (Wooldridge, 2010) . Descriptive statistics for the crime rates are shown in Table 1 . In order to identify any time-varying components of the relationship between the unemployment rate and crime, in addition to the actual unemployment rate, the unemployment rate is interacted with trend variables. Three trend variables are calculated: linear (1, 2, 3, …), quadratic (1, 4, 9, ..) , and cubic (1, 8, 27, …) trend variables are calculated and then multiplied by the unemployment rate. This leads to four unemployment rate variables (base, linear trend, quadratic trend, and cubic trend) that when taken together can represent changes in the relationship between the unemployment rate and crime. For example, if only the base unemployment rate is statistically significant, all prior research in this area was safe to assume (implicitly or not) that the relationship between the unemployment rate and crime does not change over time. However, if one or more of the unemployment rate trend variables is statistically significant, then this relationship is not constant over time.
We also include a number of control/contextual variables: incidents per officer, correctional expenditures as a percentage of the GDP, number of police officers, and officers per capita. The number of police officers and the incidents per officer are both measured as the natural logarithm of the count of police officers and criminal incidents per sworn officer, respectfully, and are expected to have positive lagged and contemporaneous relationships with crime. Because these variable capture a work-load issue, increases in these measures may not only demonstrate higher criminal incidents in an area but also exhibit a relative underrepresentation of the police or a lack of formal guardianship (Andresen, 2013a, p. 223). Correspondingly, incidents per officer reveal regional differences in crime, as provinces with higher incidents indicate greater instances of crime and vice versa. The interaction between correctional spending as a percentage of GDP and officers per capita may demonstrate a deterrent effect that could lead to differences in crime rates between provinces; for example, increased funding for corrections and greater numbers of officers per capita may create a deterrent effect by decreasing the circulation of motivated offenders and increasing guardianship, but it may simply be indicative of larger offending populations (for a number of social reasons) criminal opportunities/vulnerabilities-see Chalfin and McCrary (2017) fo ra review of this literature.
Additionally, we include alcohol spending as a percentage of GDP, the Gini index and young males to capture the presence of motivated offenders. Young males are measured as the natural logarithm of the count of young males in the population aged 15-29. While the Gini index is commonly used to measure inequality, an index of zero would represent perfect equality and as the index increases so does the perceived level of inequality. And alcohol consumption is commonly known for its relationship with (violent) crime (Grubesic & Pridemore, 2011) . Taken together, these variables are expected to have a positive relationship with crime. Because young males are deemed to be the most crime prone sub population (Hirschi & Gottfredson, 1983; Kennedy & Forde, 1990; Miethe et al., 1987) and the Gini coefficient represents the relative economic hardship that could increase criminal motivation, jointly these variables could lead to increases in illegitimate economic activity. Finally, because the data are from the years 1981-2009, three trend variables were included in the analyses (Trend, Trend-squared, and Trend-cubed) to account for the sharp increase in all crime rates during the 1980s and the subsequent crime drop in the 1990s (see Farrell et al (2015) for a discussion of the crime drop and its implications for criminological research). Lastly, we include two measures of migration:
interprovincial and international migration. Most recent research has shown that these variables are negatively related with crime-see Andresen (2013b). Descriptive statistics and correlations for the independent and control/contextual variables are presented in Tables 1 and 2. <Insert Tables 1 and 2 About Here>
Statistical modeling: the decomposition model
In the analyses below, we employ a technique that allows for the identification of long-and short-run effects to be estimated simultaneously, the decomposition model. The decomposition model is specifically used to test the temporal (in)stability between unemployment and various classifications of violent and property crime in Canadian provinces. The unemployment rate is measured as a time-stable variable as well as having linear, quadratic, and cubic trends over time.
The decomposition modeling approach can be estimated using the following general specification:
where Yjt is the natural logarithm of the crime rate per 100,000 residents in province j at time t, α is the common intercept, βi is the estimated parameter for the between-effect (long-run effect) for variable Xi in province j (Xji), Xji is the average value for xjit, γi is the estimated parameter for the within-effect (short-run/fixed effect) for variable Xi in province j (Xji), that is measured as 
Results
The results from the decomposition models are presented in Tables 3 and 4 However, it should be noted that robbery presents results that are more in line with the property crime results. This is not surprising given the economic-based incentive of robbery being similar to property crimes. In fact, this has led to some scholars referring to robbery as a violent property crime (Indermaur, 1995) . There are no obvious explanations for the deviations in the results for homicide and shoplifting aside from homicide being a relatively rare crime type in Canadian provinces that, subsequently, has a lot more volatility than most socio-demographic and socio-economic variables <Insert Table 3 About Here>
As noted above, all dependent variables are measured as natural logarithms and all of the control variables are measured as natural logarithms or as percentages such that the estimated parameters can be interpreted as elasticities: percentage change in the dependent variable given a 1 percent change in the independent variable(s). With this in mind, it can be seen that the largest effect sizes for long-run relationships are for GDP, young males, and police officers per capita (violent crime), and GDP and young males (property crime); the largest effects sizes for the short-run relationships are GDP and GDP per capita (violent crime), and GDP, GDP per capita, and young males (property crime).
However, it is important to note that the actual magnitudes for the short-run effects are much smaller than for the long-run effects.
<Insert Table 4 About Here>
Turning to the results of interest, the unemployment rate, the base unemployment rate (the time-stable component) is expected to be positive in the long-run and negative in the short-run, as discussed above. As shown in Tables 3 and 5 These results are discussed further below, but at this stage there is evidence for the presence of time-varying estimated parameters, particularly for property crime types, when looking for support of the Cantor and Land (1985) model.
<Insert Table 6 About Here>
Discussion
The summary of the results for the unemployment rate parameter estimates are presented in Table 7 . The first two columns of Table 7 include the sign of the estimates for the longrun and short-run effects of unemployment on crime without the linear, quadratic, and cubic variables included-this is how the unemployment rate has been modeled in previous research. As can be seen, aside from total crime, the long-run estimates for the effect of changes in the unemployment rate on crime are the same sign when both are statistically significant; generally speaking, there is a lot of consistency across the results. Figure 1 .
Specifically, as shown in Figure 1 , the short-run effect of the unemployment rate on crime is negative during the 1980s and the late-2000s; for the 1990s and the early-2000s
the short-run effect is positive, opposite of expectations. What this means is that if a research study only analyzed the 1990s, there would not be statistical support for the Cantor and Land (1985) model in the short-run. Considering the entire 29-year study period, as shown in Table 7 , the short-run effect for the unemployment rate on assault is negative, in support of the Cantor and Land (1985) model. This means that those early and From a theoretical perspective, this finding is somewhat perplexing. For some crime types (burglary, theft, theft of vehicle, and theft from vehicle) the long-run relationship with the unemployment rate is negative. This is counter to social disorganization theory that is considered to be a more long-run theory of crime, but is not counter to expectations for routine activity theory. Though routine activity theory is used as a short-run explanation for the relationship between unemployment and crime in the Cantor and Land (1985) model, it must be remembered that Cohen and Felson's (1979) original formulation of routine activity theory was used to explain long-run changes in the crime rate at the national level. Given the general consistency within violent crime and within (violent) property crime, there is no reason why different mechanisms cannot be in place for two difference crime classifications that have different motivational factors using the same theory: the long-run impact of unemployment may impact the motivational aspect (increase the number of motivated offenders) of violent crime because of the increased economic strain, but decrease the number of suitable targets available because people have less disposable income and increasingly spend more time at home protecting person and property. However, such explorations run the risk of making routine activity theory unfalsifiable and, therefore, need to be done with caution.
Regardless, more research needs to be undertaken to investigate the generalizability of this finding. The presence of time-varying relationships, overall, is arguably more important for the Cantor and Land (1985) Notes. * 10 % statistical significance, ** 5 % statistical significance, *** 1 % statistical significance; all inference based on robust standard errors. Unemployment rate, linear 0.00 0.003 0.014 0.008 -0.008** -0.002
Unemployment rate, quadratic -0.00 -0.001 0.00 -0.001 0.001*** -0.00
Unemployment rate, cubic 0.00 0.00 -0.00 0.00 -0.00*** 0.00
Gross domestic product (GDP) -1.00*** -3.892*** Unemployment rate, linear 0.009*** -0.024** -0.003 0.006 0.013 0.015** Unemployment rate, quadratic -0.001*** 0.002*** 0.001 -0.001 -0.001 -0.001** Unemployment rate, cubic 0.00*** -0.00*** -0.00 0.00 0.00 0.00** Gross domestic product ( 
